Abstract
program included 2 min at 50 °C, 2 min at 95 °C, followed by 45 cycles of 95 °C for 15 s, products, performed by ramping the temperature to 95 °C for 15 s and back to 60 °C for 1 min, Tm values were performed using the polynomial algorithm function of StepOnePlus Software (Applied Biosystems, USA). In all experiments, negative controls containing no template DNA were 1 5 8 subjected to the same qPCR procedure to exclude or detect any possible DNA contamination.
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Standard curves were obtained with serial dilution of standard plasmids containing target Acetylene reduction assay
To determine the effect of warming on nitrogen fixation activity, fresh tissue from the ambient and warming plots exposed to the highest temperatures (+9°C) were interrogated using the acetylene 1 6 7 reduction assay (ARA) as previously described (Warren et al., 2017) . Briefly, samples of Sphagnum
were collected from ambient enclosed and non-enclosed plots and +9°C enclosed plots in triplicate were not amended with C 2 H 2 did not produce detectable ethylene. All treatments were incubated for
one week in the light at 25°C. A gas chromatograph with flame ionization detector (DRI Instruments,
Torrance, CA, USA) equipped with a HayeSep N column was used to quantify ethylene (C 2 H 4 ). The accumulation of C 2 H 4 was determined twice daily until C 2 H 4 production was linear (~3 days). Samples were dried at the end of incubations at 80°C for 48 hours to determine dry weight for
normalization of ARA rates. or without an enclosure structure. Beta diversity was visualized using non-metric multidimensional permutations, were used to determine if beta diversity differed significantly among treatments. The overall microbial abundance as determined by qPCR did not vary by warming treatment duplicate plots of each warming treatment were used to calculate the average absolute abundance
with standard error of bacterial (16S SSU rRNA) and diazotroph (nifH) gene abundance of
Sphagnum bacteria. The Sphagnum microbiome communities were dominated by Proteobacteria (62%) and
Acidobacteria (17%), with smaller contributions from candidate division WPS-2 (4%),
Cyanobacteria (4%), Bacterioidetes, (3%) Verrucomicrobia (2%), and Actinobacteria (1%) with 2 0 3
Cyanobacteria varying across warming treatments though not significant (Fig. 1) . The
Proteobacteria were dominated by the order Rhodospirillales (33%) followed by Caulobaceterales 2 0 5 (7%), Xanthomondales (8%), and Burkholderiales (3%). Despite the dominance in major phyla and 2 0 6 genera groups across treatment, several OTUs varied significantly across warming treatment ( and lowest abundance is blue with a color gradient for the remaining values. to +9°C (21 ± 6 nmol g -1 hr -1 ), but the decline was only significant at p=0.1, due to variation
between replicates (Fig. 3 ). To test if the presence of the experimental structure had a significant impact on Sphagnum plots with an enclosure warmed at +0°C above outside ambient conditions. We found that the 2 8 7
enclosure had no statistical effect on 16S SSU rRNA and nifH gene composition, abundance, 
